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Summary: The preoperative diagnosis for an unusual skull base 
lesion was chordoma. The combination of imaging, pathologic, 
and surgical findings suggests the diagnosis of Rathke cyst. 
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Rathke cysts are congenital, usually sellar and/ 
or suprasellar lesions that are rarely symptomatic 
and often go undetected during life. They can be 
found incidentally in as many as 33% of autopsies 
(1, 2). With computed tomography (CT) and 
magnetic resonance (MR), these lesions are now 
more commonly diagnosed preoperatively or dis
covered incidentally (3). Although imaging fea
tures may be helpful in differentiating these le
sions from other well-circumscribed intrasellar / 
suprasellar processes, including craniopharyngi
omas, arachnoid cysts, epidermoid cysts, muco
celes, abscesses , and pituitary adenomas, radio
logic findings can be nonspecific, necessitating 
cyst-wall biopsy to attempt to obtain a more 
definitive diagnosis. We report an unusual case 
of a giant Rathke cyst with extensive involvement 
of the skull base, for which the preoperative 
diagnosis was chordoma. 

Case Report 

A 45-year-old woman presented with neck pain. Her 
neurologic examination was normal. Cervical spine radio
graphs demonstrated no abnormalities of the cervical spine; 
however, a destructive lesion of the skull base was inciden
tally noted on these films. MR (Figs 1 A-1 D) demonstrated 
a well-defined lesion centered in the clivus with extension 
to involve the sphenoid sinus, right posterior ethmoid air 
cells, orbital roofs (left greater than right), and prepontine 
cistern. The lesion demonstrated somewhat inhomogene
ous low signal intensity (slightly greater than cerebrospinal 
fluid) on T1 -weighted (short-repetition-time, short-echo
time) images and increased signal intensity (slightly greater 

than cerebrospinal fluid) on T2-weighted (long-repetition
time, long-echo-time) images. There was no enhancement 
of any portion of the lesion after the intravenous adminis
tration of gadopentetate dimeglumine. The adenohypo
physis was considered at the lower limits of normal in size. 
The posterior pituitary gland and infundibulum as well as 
the remainder of the brain were normal. CT scan of the 
skull base (Figs 1 E and 1 F) demonstrated a well-circum
scribed homogeneous (ie, no calcified matrix) low-atten
uation lesion in a distribution similar to that seen on the 
MR scan. The bone margins of the lesion were smooth and 
well defined. The bone involvement by the mass was better 
delineated on the CT scan than on the MR scan . 

The patient underwent a bifrontal craniotomy with bi
lateral supraorbital osteotomy permitting a subfrontal , ex
tradural approach to the lesion. There was no evidence for 
an aggressive neoplasm. A large cystic lesion involving the 
posterior ethmoid air cells, both orbits, and the basisphen
oid region was identified. The cyst contained dear yellow 
fluid with numerous yellow and white crystals layering 
dependently within the cyst. The cyst was aspirated, and 
the lining of the cyst was biopsied. After aspiration of the 
cyst contents, the medial aspect of the cavernous sinuses, 
Dorelia canals , and the dura-covered hypoglossal canals 
could dearly be seen bilaterally. The intraoperative frozen 
section histologic evaluation was considered most consist
ent with squamous and cuboidal epithelium, suggesting a 
benign lesion. Fascia lata, fat, and vascularized pericranium 
were used to reconstruct the floor of the anterior cranial 
fossa . On the permanent histologic sections (Fig 1 G), squa
mous and cuboidal epithelium and underlying subepithelial 
connect ive t issue, infiltrated by lymphocytes and occa
sional neutrophils, were identified. The combinat ion of 
imaging, surgical , and histologic findings led to a final 
diagnosis of a Rathke cyst. 

Discussion 

Rathke cysts are classically believed to arise 
from failure of obliteration of the lumen of Rathke 
pouch, which develops as a rostral outpouching 
of the primitive oral cavity during the third or 
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Fig. 1. Midline sagittal Tl-weighted image (A) demonstrates a slightly inhomogene

ous low-signal-intensity mass enlarging the central skull base. A relatively normal
appearing pituitary gland with the anterior pituitary (adenohypophysis) at the lower 
limits of normal size is also seen. Coronal Tl-weighted (B) and T2-weighted (C) images 
demonstrate that the lesion extends into the orbital roofs, greater on the left than on 
the right, and also into the posterior ethmoid air cells. Axial T2-weighted image (D) 
through the basisphenoid shows the lesion to be of homogeneous increased signal 
intensity. Axial CT scan through the basisphenoid at soft tissue (E) and bone (F) 
windows demonstrates the smoothly marginated lesion expanding central skull base 
structures. Photomicrograph (G) of the cyst wall demonstrates cuboidal and squamous 
epithelium (arrows) with underlying subepithelial connective tissue (CT). These findings 
are consistent with a Rathke cyst, mucocele, craniopharyngioma cyst, or an epidermoid 
cyst. The imaging findings are not consistent with craniopharyngioma. The surgical 
findings were not consistent with an epidermoid or a mucocele. Therefore, in view of 
the histologic findings, the lesion was considered most consistent with a Rathke cyst. 

fourth week of gestation (4-6). Alternatively, 
other investigators have suggested that Rathke 
cysts originate directly from neuroepithelial tissue 
(7 -9) or by reverse metaplasia of anterior pitui
tary cells (10).lt also has been proposed that they 
represent the simplest lesions in a spectrum of 

epithelial lesions of common ongm, which arise 
from squamous cell rests of the craniopharyngeal 
duct, including craniopharygiomas and epider
moid cysts (9, 11, 12). 

In a recent review of 43 surgically proved 
Rathke cysts by Ross et al (2), six of the lesions 
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were discovered incidentally; 37 patients had clin
ical symptoms including headache, amenorrhea/ 
galactorrhea, visual field deficits, hypopituitarism, 
and diabetes insipidus. Of the 30 patients with 
either preoperative CT or MR, lesions were either 
intrasellar (14), suprasellar (9), or a combination 
of intrasellar and suprasellar (7). None of the 
lesions involved the skull base, as seen in our 
patient. 

A Rathke cyst presenting with extensive in
volvement of the skull base and without intrasel
lar or suprasellar involvement is distinctly un
usual. This occurrence would tend to support the 
theory that Rathke cysts may arise from epithelial 
rests of the craniopharyngeal duct (9, 11, 12). In 
our patient, as the majority of the sphenoid bone 
and the basiocciput were replaced by this large 
lesion, it is impossible to determine where the 
lesion arose. However, the dural sleeves of visu
alized cranial nerves were well formed, suggesting 
that the extensive bone loss was acquired over 
time, not caused by congenital failure of the bone 
to form. We cannot explain why this process 
remained confined to the skull base without in
volving intracranial contents. However, the bor
derline small size of the adenohypophysis (Fig 
1A) may be secondarily related to this process, 
because most Rathke cysts do effect the intra
sellar compartment. 

The differential diagnostic considerations 
based on the CT scan in our patient included 
chordoma as well as more benign lesions such as 
epidermoid cyst, meningocele (congenital or 
posttraumatic), cystic craniopharyngioma, and 
mucocele arising from the sphenoid sinus, be
cause the margins of the process were smooth, 
suggesting a long-standing lesion. Less likely con
siderations included more malignant processes 
such as multiple myeloma, chondrosarcoma, 
lymphoma, and metastatic disease. 

The lack of a history of trauma, other inflam
matory changes, and the absence of a commu
nication between the intracranial contents and 
the skull-base lesion in addition to the overall 
benign appearance of the lesion narrowed the 
differential diagnosis. MR was more specific than 
CT, demonstrating some inhomogeneity to the 
lesion and possibly a cystic nature to the lesion, 
with prolongation of T 1 and T2 relaxation times. 
However, because solid neoplasms usually also 
demonstrate similar prolongation of T1 and T2 
relaxation times, the differential diagnosis could 
be narrowed only to congenital cyst (Rathke cleft 
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cyst) , epidermoid, and cystic craniopharyngioma 
(with an atypical mucocele considered a less likely 
possibility) after the MR imaging was completed. 
MR diffusion imaging might have been helpful to 
differentiate noninvasively between the cystic 
possibilities (Rathke cyst and cystic craniophayn
gioma) and more solid epidermoid or mucocele, 
because all four of these entities can demonstrate 
the imaging characteristics seen in this patient 
(13, 14). 

The histologic findings from the cyst-wall bi
opsy performed at surgery revealed relatively 
nonspecific cuboidal and squamous epithelium 
consistent with the lining of a mucocele, epider
moid cyst, cystic craniopharyngioma, or Rathke 
cleft cyst. lmmunoperoxidase stains showed very 
weak focal reactivity for S-1 00 protein (reported 
positive in some Rathke cysts [15]) and none for 
glial fibrillary acidic protein. Mucin stain was 
negative. This staining profile was considered 
nondiagnostic. However, the MR findings of a 
lesion with no abnormal enhancement after gad
olinium administration, either of the lesion wall 
or of a solid tissue nidus, makes the diagnosis of 
a Rathke cyst much more likely than a cranio
pharyngioma (16) . Similarly, because epider
moids are usually filled with waxy material rep
resenting keratinous debris (15, 17), the surgical 
finding of a fluid-filled lesion is not consistent with 
an epidermoid. The surgical findings were also 
considered inconsistent with those expected for 
a mucocele. Therefore, although the histologic 
findings alone cannot be considered diagnostic of 
a Rathke cleft cyst, when considered in conjunc
tion with the imaging and surgical findings, a 
congenital Rathke cleft cyst becomes the best 
diagnosis. 

In our patient, treatment options included tran
sphenoidal or transcranial drainage of the lesion, 
with biopsy of the cyst wall . A transphenoidal 
approach, although technically simpler, was con
sidered less desirable because of the size and 
extent of this lesion. It was considered unlikely 
that a transphenoidal approach would permit 
drainage of the entire lesion. Such incomplete 
drainage of the cyst would increase the risk of 
secondarily infecting the lesion. Using a trans
cranial approach, it is possible to see down the 
clivus as far as C-2 in some instances (18) . In our 
patient, it allowed surgical exposure of the ma
jority of the lesion with anticipation of resection 
of a tumor. The correct intraoperative diagnosis 
of a Rathke cyst was extremely important in this 
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case, because the patient was spared extensive 
skull-base surgery. 
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